The analysis of post-mortem body fluids is of particular interest in forensic medicine as a possible means of determining the time after death. The changes which occur in blood and cerebro-spinal fluid appear to be of limited value in determining the post-mortem interval because of the wide variability between individuals but recent studies suggest that the potassium concentration in the vitreous humor of the eye may be a reliable index (Sturner and Gantner, 1964; Lie, 1967) . Postmortem analysis may also be of value in diagnosis and in determining the cause of death, for example in the case of diabetic or uraemic coma (Naumann 1956; Jetter, 1959) .
Death in mammals may be conveniently divided into (1) respiratory and cardiac failure and (2) failure of cell function. Respiratory failure leads to a fall in oxygen tension, accumulation of bicarbonate ion and acute systemic acidosis. Cellular activity may persist for some time after cardiac arrest due to intracellular reserves of adenosine triphosphate, or creatine phosphate in the case of muscle. Some energy may also be provided by anaerobic glycolysis but at the expense of an accumulation of lactic acid and a further increase in systemic acidosis. Thus Jetter (1959) observed an increase in plasma potassium, inorganic phosphate, magnesium and lactic acid and a fall in pH, CO 2 combining power, sodium and chloride. Similar changes have been reported in cerebro-spinal fluid (Naumann, 1958) .
Most workers have found little or no change in the plasma calcium level after death (Hartl, Waldmann and Eder, 1954; Naumann, 1958; Jetter, 1959) . We have observed low serum calcium levels in patients dying from oxalic acid poisoning and have attributed this to the deposition of calcium oxalate crystals in the body tissues. In contrast, we found that the level was raised in patients dying from causes other than oxalate poisoning (Zarembski and Hodgkinson, 1967) . Further studies revealed that post-mortem hypercalcaemia is invariably associated with an elevation of the plasma protein level, suggesting that the effect may be due to haemoconcentration.
An alternative mechanism has been suggested recently by Gittes and Irvin (1965) who reported an Paper read at the North Western Rellional Meeting. Preston. March, 1968. acute post-mortem rise in serum calcium concentration in anaesthetised rats, killed by tracheal occlusion. The rise was less marked when an alkaline buffer solution was infused intravenously immediately before death. The authors attributed the hypercalcaemia to acute systemic acidosis, leading to a transfer of calcium from labile bone salts, the added calcium being washed into the central vascular compartment in the minutes before cardiac standstill.
We have confirmed and extended the observations of Gittes and Irvin (1965) by measuring the changes in serum calcium, magnesium, sodium, potassium, chloride, protein and total nitrogen for periods up to 24 hours after death. In rats killed by ether anaesthesia and stored at room temperature there was a rapid rise in serum calcium concentration, a maximum value being reached about 4 hours after death. Thereafter the concentration decreased until it was below the antemortem level at 24 hours. Similar changes occurred when the rats were stored at 4°C but the changes occurred more slowly, the maximum calcium concentration being reached about 15 hours after death.
The mechanism proposed by Giites and Irvin (1965) is clearly inadequate to explain these prolonged changes after death. Analysis of plasma, whole blood and muscle of rats revealed a variety of changes including a rise in serum protein and total nitrogen concentrations, a fall in muscle total nitrogen, an increase in red cell volume and a decrease in the "inulin space" indicating a decrease in the volume of the extracellular fluid. These observations, which will be reported in detail elsewhere, confirmed that there is a movement of water from the extracellular fluid compartment into tissue cells.
It is suggested that the following sequence of chemical events occurs after death: Lowering of oxygen tension and loss of chemical energy results in failure of the "sodium pump" and increased permeability of cell membranes.
Sodium and chloride diffuse into cells while magnesium and potassium diffuse out. The resultant disturbance of osmotic equilibrium causes a movement of water from the extra-cellular fluid compartment into cells. In fact it was found that haemoconcentration would account for the observed post-mortem rise in serum calcium concentration in both man and the rat. 
